Advanced generations “breeding without breeding” with only forests and combined seed orchards/breeding populations.
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Genetic marker-based parentage analysis is now sufficiently powerful for reliable sibship reconstruction from open pollinated offspring of a clonal seed orchard. This opens up the option for a simple breeding strategy with only two groups of trees, which are managed by forestry and not breeders:

1. combined breeding population/seed orchard;

2.  commercial plantations derived from this seed orchard. 
No crosses or field-trials or clonal archives are needed and the strategy is not sensitive to turbulences in a breeding organization. Phenotypic pre-selection is made in the forests. Their inclusion in the next generation of combined breeding population/seed orchards is based on marker analysis of the parentage of the pre-selections. The strategy is a variant of “breeding without breeding” as suggested and coined by Yousry El-Kassaby. The system seems applicable only to clonal seed orchards today, seedling seed orchards would require more powerful marker systems for pedigree reconstruction of the many parental genotypes.
One important reason for controlled crosses is to isolate the breeding population from unimproved and unknown parents. With marker-based pedigree reconstruction that motive for crosses vanishes.

In advanced generations where estimates of breeding values exist, there is a conflict between the seed orchard function and the long term breeding population function. For seed orchards more gain is desired, but for breeding populations more diversity. The desire of gain and diversity in the seed orchard crop can be compromised by “linear deployment”, but sustainable long term breeding requires more clones. However the disadvantage for the seed orchard function can be reduced if the low ranking clones needed in the breeding population are represented on by a few ramets. A special gene conservation forest can when be done by selective harvest of those ramets, and selections in that will carry on these genotypes. Additional aspects on how to construct advanced generation BWB populations will be given. Conversion from high input breeding in the first generation to low input breeding in later generations may be possible.

Breeding without breeding, but without markers, remains a useful tool for many low input situations. Phenotypic truncation selection can be as powerful as combined index selection in family plantations when gene diversity loss is considered, thus half sib family plantations from open pollination of selected trees can be useful for short and long term breeding. Although the use of markers in itself is not remarkable expensive, it requires high competence and considerable development for the species, and use of markers can be a doubtful general solution for low-input breeding in marginal species.






